ceutical company defendants commonly maintain that they have met or exceeded all applicable FDA requirements and have not materially deviated from any regulation, statute or guidelines to which they were subject, all of which evidence that they were not negligent and their drug is not defective. Courts that do not honor the preemption defense nonetheless frequently accommodate drug makers by permitting the trier of fact to take their alleged compliance with the government standards of FDA into account [7] . FDA approval may be accorded whatever weight the trier of fact determines that it deserves [8] and may be disregarded where the jury sees fit [8a] . Even FDA's regulations, however, recognize that, in the area of drug labeling, agency approval does not automatically relieve manufacturers of the duty to include, where appropriate, additional warning, precautionary or side effect information in such labeling. In this connection, FDA regulations since 1965 have permitted manufacturers to effect certain safety-enhancing changes in new drug labeling without prior authorization from FDA [9] .
FDA approval may also be unavailable as a defense where a defendant manufacturer failed to report or otherwise misrepresented to FDA important adverse drug safety information in its possession, custody, or control, such circumstance resulting in the misbranding, if not the improper marketing, of the drug in question [10] . FDA cannot responsibly and intelligently assess the risks of a drug if it is deprived of critical information regarding them [Jl1] . Notably, states which have prohibited punitive damages arising from use of drugs approved by FDA have repeatedly permitted their award where it has been shown that the drug company defendant withheld material drug safety information from FDA [12] . Federal "product liability reform" legislation also denies an FDA approval defense to punitive damages for drug industry defendants who have committed fraud during the pre-approval review process by withholding from or misrepresenting to FDA information that is material and relevant to the performance of that drug [13] .
Implicit in the "FDA approval defense" is the assumption that FDA regulation adequately protects the public from the dangers of marketed drugs [14] . Congressional oversight of FDA's performance, however, is littered with numerous instances challenging the validity of this assumption. To be certain, shortly after enactment of the Drug Amendments of 1962, which substantially overhauled the nation's drug regulatory laws, and continuing into recent times, egregious shortcomings in FDA's regulation of the safety of new drugs have been repeatedly exposed. It behooves the plaintiff's attorney, where a drug company has opened the door on FDA's regulatory performance by arguing that it has complied with the purportedly rigorous government standards created and enforced by FDA, to be knowledgeable of instances in which serious deficiencies in FDA's approval of drugs and drug labeling and monitoring of drug safety have been documented.
Inadequate pre-market safety review
FDA has not always been knowledgeable, prior to approving new drugs for marketing, of available and highly significant adverse safety information associated with their use, even when such information resides in its own files. Witness the case of the anti-arthritis drug Oraflex (benoxaprofen), which was withdrawn by its manufacturer, Eli Lilly & Company, a few months after it was approved in 1982 because of a large number of serious and sometimes fatal liver and kidney reactions associated with its use. FDA was wholly unaware of four Oraflex clinical trial reports of serious Oraflex-associated liver reactions -including hepatitis and jaundice -that Lilly had submitted to FDA's investigational new drug (IND) file for the drug prior to FDA approval, because of a filing backlog in the documents room of the division responsible for reviewing the safety of the drug [15] . In reviewing this unfortunate sequence of events, the House Committee on Government Operations later concluded that "[h]ad such reports been noted, it is unlikely that FDA would have originally approved labeling for the drug which made no mention of liver disease and which confined Oraflex-associated liver reactions to 'liver function test abnormalities' which were 'usually transient'" [16] . The committee also found that Lilly had prominently reported to the Oraflex IND a total of six cases of drug-associated kidney disease prior to the drug's approval [17] . Yet, Lilly proposed, and FDA approved, labeling which flatly denied any "evidence... of renal toxicity in the clinical studies" [18] . Moreover, as of a congressional hearing on August 3, 1982 -three and one-half months after Oraflex was approved -FDA still was unable to confirm the manufacturer's assertion that it had reported serious drug-associated adverse effects to the agency prior to the drug's approval [19] .
FDA also did not know more than five months after approving Oraflex and seven weeks following the drug's market withdrawal whether Lilly had reported to it any Oraflex-associated deaths before approval, a circumstance which, the House Committee on Government Operations concluded, signalled that "the agency had not thoroughly examined the sponsor's IND and NDA submissions before approving the drug for marketing" [20] .
Such glaring omissions besetting the agency's discharge of its statutory responsibilities have a long lineage. Premonitions of the Oraflex experience surfaced more than two decades earlier with McNeil Laboratories' new drug Flexin (zoxazolamine). FDA approved Flexin on January 13, 1956, for the relief of muscle spasm in conditions such as musculo-skeletal disorders and neurological diseases [21] . On October 13, 1961, FDA suspended the Flexin new drug application (NDA), after receiving a large number of reports of hepatitis, including deaths, associated with its use [22] . As with Oraflex more than two decades later, FDA officials were found to be totally unaware of the drug's association with hepatitis and jaundice during much of its marketing. Lilly's failure to report serious and sometimes fatal liver reactions associated with use of Oraflex outside the United States contributed to FDA's assumption, when it approved the drug, that Oraflex had not been implicated in the onset of hepatitis and jaundice [23] . While FDA's ignorance of Flexin-associated hepatitis and jaundice was similarly attributable, in part, to McNeil's failure to apprise the agency of all reports received of adverse liver reactions to Flexin [24] , the agency conceded, as it was forced to do years later with Oraflex, that it had completely overlooked several such reports retained in its own files that had been submitted to it by its manufacturer. For example, the agency neglected to note the manufacturer's acknowledgment in June 1958 of "occasional reports of patients who have developed jaundice" [25] . FDA also overlooked a statement included in a supplemental NDA submitted for a Flexin-containing drug on September 29, 1958 , that "during the past 31/2 years there had been a total of 32 reports to McNeil suggesting that the administration of the drug [Flexin] may have been associated with development of hepatitis with jaundice" [26] . Then FDA Commissioner George P. Larrick admitted in congressional testimony that this information "did suggest strongly the relationship between drug-induced hepatitis and the drug, came to the new drug branch and had not been reviewed" [27] . Accordingly, three medical officers indicated in writing that they were not aware that Flexin had potentially induced hepatitis [28] . Ironically, as if to foreshadow the Oraflex episode of a later era, FDA's failure to consider reports of drug-associated liver injury was ascribed to a failure to examine documents comprising a backlog of unreviewed submissions received from regulated manufacturers [29] .
That the Oraflex experience so strongly resonates with echoes from the agency's regulation of Flexin is particularly ironic in that these drugs shared a highly unusual property; they comprised two of only three drugs ever approved by FDA that prominently featured a particular structure as part of their chemical or molecular composition [30] . In fact, the House Committee on Government Operations concluded that "Oraflex's chemical similarity to Flexin... should have alerted FDA to its potential liver toxicity" [31] . The Flexin and Oraflex sagas dramatically underscore the enduring truth of Santayana's admonition that those who ignore history are condemned to repeat it.
In the wake of revelations regarding deficiencies in FDA's pre-approval review of the safety of Oraflex, Congress chronicled additional oversights marring the agency's pre-market assessment of the hazards of the nonsteroidal anti-inflammatory drug Zomax (zomepirac sodium). Although the originally approved Zomax labeling did not mention the drug's reported association with allergic / anaphylactoid reactions, a congressional committee found that FDA had received but. failed to notice clinical trial reports of such reactions prior to approving the drug [32] .
FDA was also found to be unfamiliar with important data it had received from the manufacturer of Versed (midazolam hydrochloride), a drug approved to induce conscious sedation, that suggested that the doses it originally approved for the drug were excessive. That data showed that the drug could effectively produce conscious sedation at levels substantially below these doses [33] . The tragedy resulting from this oversight was manifest. Until FDA required the manufacturer to reduce the dosage levels of Versed many months after its approval, a number of reports of serious and sometimes fatal respiratory depression and cardio-respiratory arrest were received, episodes which the agency attributed to an originally approved and recommended dose that was "too high" [34] .
Medical illiteracy
In clinical pharmacology, the published medical literature is universally recognized as the most basic and readily accessible repository of information regarding the safety of new drugs. Despite the fundamentally central position which this literature occupies in the universe of existing knowledge concerning new drug safety, FDA has repeatedly been shown to be wholly unaware of important aspects of the toxicity of new pharmacological agents delineated in medical publications. For example, congressional hearings conducted as early as 1964 exposed FDA's lack of knowledge of important information linking the use of the contrast medium, Orabilex (bunamiodyl sodium), to renal failure [35] . In a similar vein, FDA was revealed to lack familiarity, with important papers in the world literature published prior to the approval of the antidepressant Merital (nomifensine maleate) that addressed the drug's safety and in particular suggested its toxicity to the human immune system [36] .
The Versed case is also exemplary. FDA approved conscious sedation doses of Versed of 0.1 to 0.15 mg/kg and, if necessary, up to 0.2 mg/kg [37] . The House Government Operations Committee found that, prior to approving Versed for use at these doses, the agency was not aware of a number of studies published in prominent medical journals which demonstrated these doses to be excessive [38] . The agency was equally unfamiliar with published studies indicating the efficacy of Versed at conscious sedation doses substantially below those at which it had originally been approved [39] . In originally approving conscious sedation doses for Versed that were comparable to those that it had approved and which were then being recommended for intravenous Valium (diazepam), FDA was not aware of a Swedish study published prior to its approval of Versed strongly suggesting that Versed was three times as potent as Valium when used intravenously as an anesthetic. Therefore, Versed should have been approved for use at substantially lower conscious sedation doses than those recommended for Valium [40] . Incredibly, as late as a House hearing on May 10, 1988, almost two and one-half years after FDA had approved Versed for marketing, agency regulators of the drug still were not aware of the existence of this study [41] .
Legally questionable approval of unsafe drugs
A product liability suit cannot serve as a forum for adjudicating the legality of FDA's decision-making. However, if faced with claims that FDA only approves drugs where clinical evidence complies with all applicable legal requirements, plaintiffs counsel may want to call to the court's attention that FDA has endangered the health and safety of patients by the approval of drugs which, by FDA's own account, had not been shown safe within the meaning of the premarket approval requirements of the law. The history of Triazure (azarabine) is illustrative. FDA approved Triazure for the treatment of psoriasis on February 28, 1975 . In August 1976, approximately one year after the drug was introduced to the market, FDA issued a press release warning patients taking Triazure immediately to discontinue its use, because of its capacity to produce fatal blood clots in veins and arteries [42] .
FDA not only recognized the propensity of Triazure to produce serious blood clots prior to approval but, in fact, had determined that, in light of this risk, the law required it to disapprove the Triazure new drug application unless additional testing were completed that illuminated the risk of drug-induced blood clotting. Accordingly, by letter dated June 26, 1973 
In the face of the manufacturer's refusal to conduct such additional pre-market testing, FDA subsequently approved Triazure anyway, notwithstanding its prior conclusion that, without such testing, clinical evidence of the type required by §505 of the Food, Drug, and Cosmetic Act [44] was lacking to support any conclusion that the drug's benefits outweighed its risks. By the agency's own reckoning, Triazure was marketed prior to its being shown safe. for its intended use. The results of such premature commercialization were tragic. When Triazure was removed from the market, it had been linked to serious injury and even death in patients from blood-clotting [45] .
Deficient post-market monitoring of drug safety
FDA's lack of awareness of important data bearing on the safety of new drugs languishing in its own files is not confined to pre-market reports of adverse effects. The case of Versed is again exemplary. Important information revealing Versed to be far more likely to oversedate patients and thus expose them to a serious risk of respiratory depression than injectable Valium was discernible from data included in a clinical trial report submitted to the agency on September 26, 1986, nine months after agency approval of Versed [46] . That FDA is not always aware of this and other potentially important safety data may sometimes simply reflect limitations on its already overworked and understaffed personnel to examine and assess the inordinate volume of paperwork it continuously receives from the regulated industry. Thus, "[b]uried as it was in a voluminous" submission made after FDA approval to the Versed IND file, a congressional committee observed of the September 1986 report that it "not surprisingly, apparently went unreviewed by FDA" [47] .
Although FDA requires that certain post-market reports of drug-associated adverse reactions be timely submitted to it [48], the agency has been publicly exposed as uninformed of large numbers of such reports that have been forwarded to it. For example, an FDA employee testified at a 1983 congressional hearing that he was surprised when McNeil Pharmaceutical, the manufacturer of Zomax, informed FDA at a February 11, 1983, meeting that it had submitted to FDA 908 reports of allergic/anaphylactoid reactions associated with the drug's use since the its approval. An FDA memorandum of a February 28, 1983, meeting with McNeil indicated that shortly before the drug was withdrawn from the market, the agency's computerized tracking system contained 270 reports of Zomax-associated allergic/ anaphylactoid reactions [49] .
These revelations only confirmed what had earlier been found by the General Accounting Office (GAO). In a March 8, 1982, report entitled, FDA Can Further Improve Its Adverse Drug Reaction Reporting System, GAO found that FDA's Division of Drug Experience -the agency unit then responsible for tracking post-market reports of drug-associated adverse effects -took an average of 3.3 months and sometimes more than a year to enter such reports into its computerized monitoring system [50] . Prior to the market withdrawal of Zomax, Congress found that FDA also failed to analyze data in its possession strongly intimating that Zomax was associated with a higher incidence of anaphylactoid reactions than other drugs in its class [51] .
Following what it thought was a temporary suspension of the marketing of Zomax, McNeil proposed remarketing the drug with labeling emphasizing that a "majority" of life-threatening and fatal anaphylactic reactions reported for the drug occurred in "individuals without a prior allergic history" [52] . That such reactions could unpredictably and unforeseeably strike users without an allergic drug history clearly heightened the drug's dangers [53] . Congressional investigators found that while Zomax was still being marketed, FDA neglected to analyze data it had collected suggesting that this patient group was, indeed, at highest risk of such reactions [54] . As a consequence of this omission, FDA permitted McNeil, prior to the drug's removal from the market, to drop a warning that the company had proposed adding to the Zomax package insert regarding the risk of drug-induced anaphylactoid reaction confronting patients who had previously manifested no allergic reactions to Zomax or other drugs in its class [55] . Noteworthy since the Zomax experience is the GAO's conclusion, based on a review of the "discovery" of serious drug-induced risks associated with the use of new drugs following their approval, that FDA's review procedures may be inadequate to the task of identifying such risks prior to their approval. In its April 1990 report entitled, FDA Drug Review: Postapproval Risks 1976-85 [56] , GAO found that of the 198 drugs approved by FDA between 1976 and 1985 for which data were available, 102 (51.5%) had serious post approval risks, as evidenced by labeling changes [57] or withdrawal from the market. GAO implied in its recommendations that some serious risks "discovered" subsequent to drug approval, through improvements in the drug review process, might have been identified and addressed during FDA's pre-market review process [58] .
Conclusion
In one case, a defendant argued that FDA certification of its vaccine should conclusively evidence "non-negligence per se". The court rejected this argument, declaring that FDA certification represents only the FDA's opinion, albeit an informed one, of the safety and efficacy of the drug. Regrettably, drugs occasionally prove not so safe as the FDA first believed [59).
Accordingly, the court held that "FDA certification of a drug is evidence but not conclusive evidence of the drug manufacturer's reasonableness; the trier of fact may assign FDA approval the weight it deserves" [60] .
That a drug eventually shows itself as clearly more hazardous than FDA knew or assumed, may sometimes be explained, not by the emergence of its truly unforeseeable dark side, but rather by the agency's inattention or lack of knowledge occasioned by limitations or deficiencies in its scientific review practices and procedures.
With the virtually unlimited resources of large pharmaceutical concerns with longstanding experience with and expertise in FDA regulation of new drugs at its disposal, defendant's counsel is well-positioned to argue, be it in pre-trial motions or at trial, that the painstaking processes to which FDA subjects manufacturers before approving their drugs forecloses a finding that a defective product has been marketed or that the drug maker has otherwise engaged in actionable conduct.· In addition to citing authority that FDA approval only constitutes compliance with minimum standards which do not pre-empt liability otherwise accruing under state tort law, plaintiffs counsel should also attempt to introduce or rely upon numerous well-documented case histories exemplifying shortcomings in FDA's review process that have manifestly placed the health, safety, and even the lives of unwitting patients at risk if the defendant opens the door at trial with evidence of its compliance with the allegedly exacting government standards of FDA.
Notes and references . 6 Pharmaceutical manufacturers will often advocate similar deference in urging upon courts an interpretation of Comment k to §402A of the Restatement (Second) of Torts which, when adopted by a particular jurisdiction and deemed applicable to a particular case, confers immunity from strict liability upon products regarded as "unavoidably unsafe" within its terms. Comment k shields certain prescription drugs from strict liability which "in the present state of human knowledge, are quite incapable of being made safe for their intended and ordinary use, so long as they are "properly prepared and marketed, and proper warning is given ... " States have generally adopted Comment k, some making it applicable to prescription drugs on a case-by-case basis, others applying it to all prescription drugs as a matter of law. Pharmaceutical company defendants will typically argue that permitting a jury to determine whether a drug is "unavoidably unsafe" is to render it responsible for deciding whether it should be available in the United States. Such a determination, they maintain, requires a regulatory judgment for which FDA alone is qualified and has been delegated the authority to make. 14 Even an advocate for according preemptive force to FDA regulation preemption has recognized that the final, and perhaps most critical, concern raised by preemption is the risk of administrative failure. That is, the FDA may make an inappropriate decision as to the marketing or labeling of a medication such that preemption will erroneously preclude the victims of such error from recovery. Stoll, A Question of Competence; the Judicial Role in the Regulation of Pharmaceuticals, 45 Food Drug Cosm. L.J. 279, 297 (1990). In a similar vein, the Fifth Circuit held that FDA's decision as to the proper wording in labeling "must preempt by implication that of a state" where it has been assumed "that the FDA has processed all relevant and available information in arriving at the prescribed warning ... " Hurley, supra, at 1542. 
